We examine the influence of urbanization on household structure, social networks, and health in Thailand. We compare lifetime urban or rural dwellers and those who were rural as children and urban as adults. Data derived from a large national cohort of 71,516 Sukhothai Thammathirat Open University adult students participating in an on-going longitudinal study of the healthrisk transition in Thailand. The rural-urban group, one-third of cohort households, was significantly different from other groups (e.g., smaller households). The rural-rural and the urban-urban groups often were the two extremes. Urbanization, after adjusting for covariates, was a risk factor for poor overall health and depression. Urbanization is a mediator of the health-risk transition underway in Thailand. Health programs and policies directed at transitional health outcomes should focus on the health risks of the urbanizing population, in particular smoking, drinking, low social trust, and poor psychological health.
Background
Rapid urban growth has occurred in many cities of the developing world affecting urban housing, sanitation, transportation, and the environment [1] [2] [3] . This transformation is largely driven by rural-urban migration and has profound implications for the general health and well-being of the population. A link between urbanization and health has been reported for different populations and locations [4] [5] [6] [7] [8] [9] [10] .
Although still a majority rural country, Thailand has been rapidly urbanizing in the past few decades [11] [12] [13] . Migration has been one of the main contributors to urbanization. Rural to urban migration has been a response to the unequal distribution of economic opportunities and could alleviate poverty [14] . It is estimated that Thailand was about 37% urbanized in 1995, at the peak of the economic boom before the Asian financial crisis [15] . Within the next two decades, the urban population defined more widely as those who live in municipal and periurban areas is projected to increase from 39 percent of the total population in 2007 to 47 percent in 2027 [16] .
Differences in household structure have important implications for social support and health. For example, one study has shown the importance of social networks and familial support in Thailand, particularly elderly coresidence with an adult child and consequent intergenerational support in the household [17] . Another study has shown continued social contact among rural Northeastern Thais who migrated to cities, especially singles living away from home [18] . A Chinese study also found that older parents living in threegeneration households had better psychological well-being than those living in single-generation households [19] .
For our research on the health-risk transition underway in middle-income Thailand, in 2005 we recruited a large national cohort of Thai adults for longitudinal study (n = 87, 134). The baseline data already revealed that urbanization is profoundly associated with the health-risk transition [20] . For example, compared to those who remain in rural areas, the urban migrants generally have more income and assets but worse diets, less physical and social activity, and more overweight and obesity. Many of these transitional phenomena noted above are linked to changes in the household social and physical environment.
In order to understand further the dynamics and consequences of urbanization, this paper focuses on household level structural features associated with urban migration in the study cohort and expected to have substantial impacts on health-risk transitions noted in earlier analyses. To enable informative contrasts, we distinguish between those who have been urban or rural dwellers for most of their life and those who were rural as children (aged 12 years) and urban as adults, and we link this lifecourse urbanization status to health and social outcomes.
Data and Methods
The data derive from a cohort of 87,134 distance-learning adults enrolled at Sukhothai Thammathirat Open University (STOU) who completed a comprehensive baseline questionnaire in 2005. The baseline characteristics of cohort participants compared to the population of Thailand have been reported [21] . The 20-page baseline questionnaire covered a wide range of topics including family background, demographic, socioeconomic, and geographic information, dietary intake, health-risk behaviours, injuries, health status, and use of health services. Analysis here is restricted to young and middle-aged adults between 20 and 39 years, totaling 71,516 people.
Cohort members are working people and broadly represent the general population geographically and socioeconomically although they are better educated than average Thais of the same age and sex; 54% were females and the median age was 29 years. In this paper, we describe various attributes which affect household structural features including head of household, number of members, number of those aged less than 15 years, house type, permanent and/or working home, vehicle and house ownership, and travel time to work.
In the 2005 baseline questionnaire, cohort members were asked: "where is your home located now?" as well as "where was your home when you were 10-12 years old?" Possible responses were "countryside" ( or "naichon-na-bot") and "city/town" ( or "nai-muang"). In Thai, "nai" means "in," "chon-na-bot" means "rural," and "muang" means "urban" in administrative government categories. We analyzed the effect of urbanization based on lifecourse residence (at age 10-12 years and in 2005) with urbanization status classified as "rural-rural," "ruralurban," "urban-rural," and "urban-urban". The "urbanrural" group was relatively small (4%) and was older [20] . We excluded them from this analysis because they did not provide information on the dominant rural-urban migration trend and they will be the subject of further study. Other variables available for analysis that could affect household structure included age-sex group, marital status, income levels, household assets (replacement value), and job types.
Health outcomes included self-assessed health ("poor" or "very poor") using the first question of the Medical Outcomes Short Form instrument (SF8) [22] . We also measured psychological distress based on three questions of the standard Kessler 6 instruments (feeling "nervous," "restless," or "everything was an effort"); each question was graded on a 5-point scale (1 all of the time, 2 most of the time, 3 some of the time, 4 a little of the time, 5 none of the time). For our analysis of psychological distress, if the average combined responses for the three Kessler questions was ≤2, the respondent was classified as psychologically distressed [23] . We also recorded the prevalence of doctordiagnosed hypertension and depression-anxiety. Obesity was categorised using body mass index (BMI ≥ 25) in accordance with the International Obesity Task Force cut-offs for Asian population [24] . In addition, we also included information on health behaviours (current smoking and alcohol drinking), as well as a variety of social outcomes including social interactions, support from family or neighbours, and social trust.
Model Selection.
We focus our initial description on several standardized measures, including various health and social outcomes. For the analyses of three key health outcomes (self-assessed health, depression, and hypertension), we construct multivariate models that investigate the effect of lifecourse urbanization along with an array of sociodemographic, household, social, and behavioral factors.
Covariates included in the final analyses were lifecourse urbanization, age, sex, marital status, household size, income, health-risk behaviours (cigarette smoking and alcohol drinking), and social trust. On general epidemiologi-cal principles (person-place-time influences on health outcomes) each of these covariates would be expected to influence the health outcomes investigated [25] . Indeed, all modeled covariates have been shown in our previous reports from this cohort to have substantial influences on various health outcomes [26, 27] .
Data Processing and Statistical
Analysis. Data scanning and editing were done using Thai Scandevet, SQL and SPSS. For analysis we used Stata version 9 reporting odds ratios (OR) and 95% confidence intervals based on multivariate logistic regression. Individuals with missing data for analyses presented here were excluded so totals vary a little according to the information available. Missing data usually involved 1% or less of observations, and, reflecting the large size of the cohort, our results were stable. 
Ethical Considerations. Ethics approval was obtained

Results
Basic Description of Cohort Members.
The demographic and socioeconomic characteristics of cohort members by lifecourse urbanization (childhood and current residence) are presented in Table 1 . Overall, urbanization status was as follows: rural-rural (45.3%), rural-urban (31.9%), urbanurban (18.8%), and urban-rural (4.1%). As previously discussed, the last category was excluded from the subsequent analysis due to small numbers. Overall, 20-29-year olds predominated (23.6% of males and 38.2% of females); the rest of the cohort was split equally between males and females aged 30-39 years (19% each). Single people made up the largest category (61.6%), and divorced/separated/widowed were the least frequent (3.7%), a contrast more pronounced among the urban-urban group (68.8% versus 4.0%). One-person households were much more prominent in the rural-urban group (4.8%) compared to other groups (1.7% in the ruralrural and 2.0% in the urban-urban groups). The rural-rural group had the highest proportion of households larger than 5 persons (52.1% in the rural-rural group versus 49.9% in the urban-urban group versus 43.8% in the rural-urban group). There were substantial socioeconomic differentials among lifecourse urbanization groups. Income varied with only 2.9% of the rural-rural group earning more than 20,000 Baht/month compared to 6.7% of the rural-urban group and 11.6% of the urban-urban group. Household assets reflected these income differences and were valued at 30,000 Baht or less (or approximately $US750) for 54.0% of the rural-rural group compared to 22.2% of the urbanurban group. Overall, the most frequent job type of cohort members was the office assistant category for all groups. But, compared to the rural-rural group, the urban-urban group had the highest proportion of professionals and managers (38.9% versus 31.7%) and the lowest proportion of manual workers (9.4% versus 19.1%).
Family Composition and Household
Characteristics. Urbanization status was related to the demographic structure of households. Rural-urban residents were much more likely to report residing in a household as "couple without children" (12.6% in males and 9.2% in females in the rural-urban group versus 5.9% among males and 4.9% among females in the urban-urban group versus 4.8% among males and 3.3% among females in the rural-rural group) ( Table 2) . Slightly more than 60% of our cohort members were not married and they constituted the largest group with no spouse (Table 1) . Fathers were reported as the most common heads of households across all groups, most in the rural-rural group (47.9% among males and 56.0% among females) and least in the rural-urban group (31.5% among males and 35.6% among females) ( Table 2) . Reporting oneself as head of household was most prominent in the rural-urban group (46.5% among males and 14.5% among females) and was least common in the rural-rural group (26.2% among males and 6.7% among females). Mother-led households were reported more often in the urban-urban group than in the other two groups. The majority of cohort members reported having parents in the household and/or adult siblings. However, the rural-urban group was less likely to share the household with parents and/or adult siblings compared to other groups.
Permanent and Working Home and Travel Time.
Housing characteristics, permanent and temporary place of residence, and travel time to work across all lifecourse urbanization groups are presented in Table 3 . Most of the rural-rural group lived in a detached or semidetached house (85.1% versus 53.0% in the urban-urban group). However, for the urban-urban group, living behind a shop front was more common than for other groups (19.0% versus 4.7% in the rural-rural group); urban-urban cohort members were more often living in a townhouse, as well (14.9% versus 2.3% in the rural-rural group). Compared to the rural-rural group, the rural-urban cohort members were much more frequently living in flats, apartments, or condominiums (26.9% versus 5.5%).
The majority of rural-rural and urban-urban groups reported living in rent free houses (e.g., living with family) but this was less prominent in the rural-urban group. Almost 30% of the rural-urban group paid rent compared to just 6% of the rural-rural group. Ninety percent of the rural-rural group had a motorcycle in the household, whereas close to 70% of the urban-urban group had a car, pick-up, or van in the household. Seven percent of the rural-urban group did not have a vehicle in the household, a higher proportion than for other groups.
The majority of the rural-urban group (57.4%) reported two homes-a permanent and a working home. A higher proportion of this transitional rural-urban group spent 4 to 10 days per month at their permanent home compared to the rural-rural and the urban-urban groups. Less than 30 minutes travel time to work was reported most often for the rural-rural group (56.4%), followed by the ruralurban group (54.1%) and the urban-urban group (46.4%). Thirteen percent of the urban-urban group spent more than an hour to get to work which was almost twice the corresponding proportion reported for the rural-rural group.
Physical, Psychological, and Social Outcomes.
We report here selected health and social outcomes by sex and urbanization groups (Table 4 ). The rural-rural group was less likely to report "poor or very poor" self-assessed health compared to other groups (3.3% for males and 4.7% for females in the rural-rural group versus 4.2% for males and 5.7% for females in the rural-urban group versus 4.7% for males and 5.9% for females in the urban-urban group). Reporting psychological distress also shows a similar trend with proportions highest for the urban-urban group. Current smokers and alcohol consumers were more prevalent among males in the urban-urban group. Current male smokers by groups were as follows: 20.4% for rural-rural, 20.8% for rural-urban, and 25.6% for urban-urban; for females the corresponding prevalences were 0.4%, 0.9%, and 2.2%. Social trust was found to be the lowest among females of the rural-urban group (56.2%) when compared to the urban-urban (59.3%) and the rural-rural group (64.3%). Males in the urban-urban group also reported the least social trust compared to the other two groups (57.8%). In addition, weekly interactions with family and neighbours were substantially less frequent among the rural-urban group compared to other groups, that is 21.6% among males and 28.9% among females in the rural-urban group versus 51.4% among males and 67.2% for females in the rural-rural group. The urban-urban group reported the least social support received from neighbours compared to the other two groups.
We also present odds ratios and 95% confidence intervals based on multivariate analyses of the urbanization effect on self-assessed health, depression and hypertension, adjusting for sociodemographic attributes, health-risk behaviours, and social trust (Figure 1 ). Poor self-assessed health was prominent in the urban-urban group (OR = 1.30, 95% CI 1.17-1.43) and the rural-urban group (OR = 1.21, 95% CI 1.11-1.32). Other important covariates also included low social trust (OR = 2.07, 95% CI 1.92-2.23), regular alcohol drinking (OR = 1.85, 95% CI 1.57-2.18), and being divorced/separated or widowed (OR = 1.33, 95% CI 1.11-1.60). In addition, it should also be noted that females in both age groups were more likely to report poor self-assessed health. Depression was associated with the urban-urban group (OR = 1.24, 95% CI 1.11-1.40) and the rural-urban group (OR = 1.12, 95% CI 1.01-1.24); other important covariates included low social trust, being divorced/separated or widowed, belonging to the lowest income group, and smoking. After adjusting for other covariates, hypertension was not significantly associated with urbanization groups but it was influenced by older age and drinking.
Overall, for poor self-assessed health and depression outcomes, urbanization independently and significantly increased the risk after adjusting for the substantial effects of other major risk factors including low social trust, regular drinking, smoking, low income, and marital status as divorced, widowed, or separated.
Discussion
Overall, our cohort consists of slightly more females than males and there were more single-person households in the rural-urban group, especially among males. Socioeconomic characteristics of cohort members varied substantially according to lifecourse urbanization groups. Unsurprisingly, the rural-urban and the urban-urban groups had higher monthly incomes and more household assets than the ruralrural group.
Household composition and living arrangements differ by lifecourse urbanization. The rural-rural group had the highest proportion of more than 4-person households and generally lived in detached houses. The urban-urban group had the highest proportion of nonmarried cohort members, residing in shop fronts or town houses. The rural-urban group had more one-person households or couple-only households residing in rented flats or apartments, which reInternational Journal of Population Research flects a concomitant housing and social transition for those who migrate from rural to urban areas [28] . In addition, a higher proportion of the rural-urban group had both a permanent, and another home where they stay when working; part of the reason might be to minimize travelling time to work. This restriction of travelling may have an indirect impact on use of health services as there is evidence from this cohort that Bangkok and other urban residents often report not using health services due to the "long waiting time" or because they "could not get time off work" [27] .
Here we have noted substantial differences in the household structure linked to lifecourse urbanization and these differences reveal important sociodemographic drivers of the health-risk transition underway in Thailand. Generally, our results are supported by another study on rural-urban migrants in Thailand which reported urbanization-related stress and a reduction in social networks and support are associated with harmful behaviours, especially excessive drinking after the age of 15 years [29] . Also, we noted that urban females had a low smoking prevalence of 2.2% in our study but this low rate was more than five times higher than the corresponding rate for their rural counterparts, revealing a looming future risk related to urbanization. This aspect of smoking in Thailand has been reported elsewhere [30] . As well, another aspect of our cohort data already published was the tendency for females to report worse self-assessed health than males-a finding commonly noted in other study [22] . We have noted here that the rural-rural and the urban-ur-ban groups often were the two extremes for both exposures and outcomes. The rural-urban group derived some of the health-risk transition determinants from their rural origins as well as from adaptation to stressful urban life with worse self-assessed health, higher prevalence of depression and ob-esity, and more smoking and alcohol drinking.
Our multivariate analysis confirms the independent effect of urbanization after adjusting for a wide array of demographic, economic, and social characteristics that also contribute to the measured health states (overall health, depression but not hypertension). We can see that the urbanization effect independently operates in parallel to the many other sociodemographic variables in the model; presumably lifecourse urbanization as measured in this study reflects other personal and environmental attributes that 8 International Journal of Population Research vary according to rural-rural, rural-urban, and urban-urban status. Overall, the rural-urban and the urban-urban groups have worse health outcomes and higher risks for other social variables.
Conclusions
Thailand has a relatively low level of urbanization but is urbanizing steadily. In this study, three main lifecourse urbanization groups are compared: rural-rural, rural-urban, and urban-urban. Both the urban-urban and the ruralurban groups are shown to be challenged for adverse health risks, poor self-assessed health outcomes, and poor psychological health. Social interaction and support is less prominent for the rural-urban group probably reflecting smaller households and anonymous residence in urban apartments. Urbanization in such middle-income settings has profound implications for household formation, living and transportation arrangements, social networking, and health. This highlights the importance of urbanization as a mediator of the health-risk transition underway in Thailand and in many countries at a similar stage of economic development. Urbanization transmits the sociogeographic changes that are associated with transitions in both healthrisk behaviours and health outcomes.
Health programs responding to the changing disease pattern in Thailand need to focus more on urban health. Multiple government agencies could work together to produce healthy residents of modern cities. Urban residents are particularly vulnerable to adverse effects of calorieactivity imbalance (high body mass index) and would benefit from programs encouraging healthy diets and promoting physical activities. As well, support for community programs is needed to engage urban residents and their neighbours, which could increase social trust and alleviate associated psychological distress. Regular surveillance of urban populations for health-risk behaviours (including smoking, drinking, and low social contact) would help the Thai government for future urban health planning.
